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(54) Printer with buffer memory 

(57) A buffer memory 1 8 is formed with at least one 
buffer area, each for storing one band's worth of print 
data. The storage capacity of each buffer area is deter- 
mined dependently on both the resolution and the print 
mode. The number of the buffer areas formed in the buff- 
er memory is also determined dependently on both the 
resolution and the print mode. When the printer is sup- 
plied with successive bands' worth of print data at 
720dpi at a color print mode, the buffer memory is 
formed with a single buffer area for storing one band's 



worth of print data for four colors. The buffer area has 
four storage regions for the four colors. Each storage 
region is for storing one band's worth of print data for a 
corresponding color. When the printer is supplied with 
successive bands' worth of print data at the same res- 
olution in a monochromatic print mode, the buffer mem- 
ory is formed with four buffer areas capable of storing 
four bands' worth of print data for a single color. Each 
buffer area is for storing one band's worth of print data 
for the single color. 



FIG. 3 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

The present invention relates to a printing device 
capable of printing in a plurality of resolution types and 
both in a multicolor print mode and in a monochrome 
print mode. 

2. Description of Related Art 

In order to record data of characters and figures into 
a visual form, information processing devices, such as 
personal computers, are often connected to a printing 
device capable of recording the data on sheets. A vari- 
ety of printing methods, such as an impact printing meth- 
od, a thermal printing method, and an ink-jet printing 
method, are used in the printing device. Normally, a print 
head of the printing device is provided with a plurality of 
recording elements which function according to the par- 
ticular printing method. The print head is scanned in a 
main scanning direction to print one band's worth of data 
on the sheet. Then, the sheet is scanned one band's 
width in an auxiliary scanning direction. This printing 
process is repeated so that an entire sheet can be print- 
ed out. 

A conventional printing device is provided with a 
print head and a buffer memory. In the buffer memory, 
a storage region is formed for temporarily storing one 
band's worth of print data. When the printing device re- 
ceives one band's worth of print data, the device writes 
the received data in the storage region of the buffer 
memory. Then, while the print head is scanned in the 
main scanning direction, the print data stored in this stor- 
age region is retrieved and the recording elements are 
driven in accordance with the print data. In this way, one 
band image is printed on the sheet. After the printing 
operation for this band is completed, the next band's 
worth of print data is written in the storage region of the 
buffer memory and printing operation for the next band 
is performed in the same way as described above. 

SUMMARY OF THE INVENTION 

There is a printing device of a type capable of re- 
ceiving print data of various resolutions and printing the 
various resolution images. In this type of device, the da- 
ta capacity of the storage region has to be previously 
set for storing one band's worth of data for the highest 
resolution. Accordingly, when printing is performed at a 
resolution less than the highest resolution, empty re- 
gions will always be generated in the storage region so 
that the buffer memory is not efficiently used. 

There is a printing device provided with a plurality 
of print heads for printing a plurality of different colors. 
There is a printing device of a type which can perform 



both a multi-color print mode for printing color images 
with using the plurality of print heads and a monochro- 
matic print mode for printing only black and white imag- 
es with using a single print head for black. In this case, 
the buffer memory has to be formed with a plurality of 
storage regions each for storing one band's worth of 
print data of a corresponding color. The number of the 
thus formed storage regions is equal to the number of 
the print heads. Still in this case, during the monochro- 
matic printing mode, several storage regions will be left 
unused so that the buffer memory is inefficiently used. 

An object of the present invention is therefore to 
provide an improved printing device capable of always 
using a buffer memory with high efficiency. 

In order to attain these and other objects, the 
present invention provides a printing device for receiv- 
ing print data and for printing an image represented by 
the print data, the device comprising: print data receiv- 
ing means for receiving print data indicative of an image 
and for receiving information on an amount of the print 
data; a buffer memory capable of temporarily storing the 
received print data; storage region setting means for 
setting at least one storage region in the buffer memory 
based on the received information on the amount of print 
data; write and read means for writing the print data in 
the storage region of the buffer memory and for reading 
the print data from the storage region of the buffer mem- 
ory; and a print head for receiving the print data read out 
by the write and read means to print the image. The stor- 
age region setting means may set the at least one stor- 
age region so that a capacity of each of the at least one 
storage region is determined dependent on the amount 
of print data. The storage region setting means may set 
the at least one storage region so that the number of the 
at least one storage region is determined dependent on 
the amount of print data. The information on the print 
data amount may include resolution of the image repre- 
sented by the print data. The information on the print 
data amount may include the number of different colors 
included in the image represented by the print data. 

The control means may control the write and read 
means to write the print data into one of the at least one 
storage region while reading the print data into another 
one of the at least one storage region. The control 
means may serially switch the at least one storage re- 
gion to be written and read by the write and read means. 

According to another aspect, the present invention 
provides a printing device capable of printing in a plu- 
rality of resolutions, the device comprising: data recep- 
tion means for receiving successive sets of print data 
indicative of successive image portions; a buffer mem- 
ory capable of being set with a storage region for storing 
the received print data; a controller for receiving an in- 
dication signal indicating a resolution of each image por- 
tion and for setting at least one storage region in the 
buffer memory, the number of the at least one storage 
region and storage capacity of each storage region be- 
ing determined dependent on the resolution; write 
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Fig. 2 is a perspective view of a printer of the em- 
bodiment which is connected to an information 
process device; 

Fig. 3 is a block diagram showing structure of the 
s printer of the present invention and the information 
process device; 

Fig. 4 is a perspective view of an essential portion 
of the printer; 

Fig. 5 is a block diagram showing an entire structure 
10 of the printer; 

Fig. 6 is a block diagram of an ASIC portion in the 
printer; 

Fig. 7 illustrates an address memory AM provided 
in an address generator in the ASIC portion of Fig. 
75 6; 

Figs. 8(a) - 8(f) show how a buffer memory is set 
with at least one buffer area according to an oper- 
ator's selected resolution and print mode, in which 
Fig. 8(a) showing that the buffer memory is set with 

20 sixteen buffer areas for storing sixteen bands' worth 
of print data for a single color when the resolution 
is 180 dpi and the print mode is the monochromatic 
mode, Fig. 8(b) showing that the buffer memory is 
set with eight buffer areas for storing eight bands* 

25 worth of print data for a single color when the reso- 
lution is 360 dpi and the print mode is the mono- 
chromatic mode, Fig. 8(c) showing that the buffer 
memory is set with four buffer areas for storing four 
bands' worth of print data for a single color when 

30 the resolution is 720 dpi and the print mode is the 
monochromatic mode, Fig. 8(d) showing that the 
buffer memory is set with four buffer areas for stor- 
ing four bands' worth of print data for four colors 
when the resolution is 180 dpi and the print mode 

35 is a color monochromatic mode, Fig. 8(e) showing 
that the buffer memory is set with two buffer areas 
for storing two bands' worth of print data for four 
colors when the resolution is 360 dpi and the print 
mode is the color mode, Fig. 8(f) showing that the 

40 buffer memory is set with a single buffer area for 
storing one band's worth of print data for four colors 
when the resolution is 720 dpi and the print mode 
is the color mode; 

Fig. 9 shows how writing operation and reading op- 
45 eration are achieved onto two buffer areas; 

Fig. 1 0 shows how writing operation and reading 
operation are achieved onto four buffer areas; and 
Fig. 11 illustrates how the buffer memory is set with 
at least one buffer area according to the resolution 
so and the print mode according to a modification of 
the present embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

55 



means for writing each set of print data in one of the at 
least one storage region; read means for reading each 
set of print data from the storage region and for printing 
a corresponding image portion based on the read set of 
print data; and switching means for, when the controller 
sets more than one storage region, serially switching the 
more than one storage region to be read, thereby allow- 
ing the read means to print the successive image por- 
tions. The read means may include a print head for print- 
ing each image portion based on the read set of print 
data. The printing device may further comprise a print 
moving mechanism for moving the print head in a main 
scanning direction across a recording medium while the 
print head print an image portion based on the set of 
print data, thereby printing one band image. The switch- 
ing means may switch so that writing by the write means 
and reading by the read means are performed simulta- 
neously onto different storage regions. 

According to a further aspect, the present invention 
provides a printing device for receiving print data and 
for printing an image, the device comprising: data re- 
ceiving means for receiving successive sets of print data 
and for receiving an indication signal indicative of either 
a multi-color print mode or a monochrome print mode; 
a plurality of print heads each for printing a correspond- 
ing one of a plurality of different colors; a buffer memory 
capable of storing, for each print head, at least one set 
of print data; control means for setting at least one stor- 
age region in correspondence with each of the plurality 
of print heads upon receiving the indication signal for 
the multi-color print mode and for setting more than one 
storage region in correspondence with one of the print 
heads upon receiving the indication signal for the mon- 
ochrome print mode, each storage region having a stor- 
age capacity capable of storing one set of print data for 
a corresponding color; write means for writing the print 
data in the storage region; read means for reading the 
print data from the storage region; and switching means 
for serially switching the more than one storage region, 
which are set during the monochrome print mode, to be 
written and to be read. The switching means may switch 
so that writing by the write means and reading by the 
read means are performed simultaneously onto differ- 
ent storage regions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advan- 
tages of the invention will become more apparent from 
reading the following description of the preferred em- 
bodiment taken in connection with the accompanying 
drawings in which: 

Fig. 1 illustrates how a buffer memory is set with at 
least one storage region for storing one band's 
worth of print data in correspondence with a reso- 
lution and a print mode according to an embodiment 
of the present invention; 



A printer according to a preferred embodiment of 
the present invention will be described while referring to 
the accompanying drawings. 
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According to the present embodiment, when the 
printer is supplied with a successive sets of print data, 
at least one storage region is set in the buffer memory 
in accordance with information on the amount of the 
print data. That is, a storage capacity of the storage re- 5 
gion is determined based on the print data amount. The 
number of the storage region to be set in the buffer mem- 
ory is also determined based on the print data amount. 

It is now assumed that the printer is of a type in 
which a print head prints one band image while the print 
head is scanned once in a main scanning direction. In 
this case, the printer is supplied with successive bands' 
worth of print data. A storage capacity of each storage 
region is determined dependent on the amount of each 
band's worth of print data. The number of the storage 
regions to be set in the buffer memory is also determined 
dependent on the amount of each band's worth of print 
data. 

It is now assumed that as shown in Fig. 1 , the buffer 
memory (1 8 in this example) has a total storage capacity 
of storing one band's worth of print data for four colors 
(yellow, magenta, cyan, and black) at a certain amount 
of resolution R. 

In this case, when the printer is supplied with suc- 
cessive bands' worth of print data for a color image at 
that resolution R, the buffer memory 14 is set with four 
storage regions 18a through 18d for the four colors. 
Each storage region has a storage capacity for storing 
one band's worth of data for a single color. Accordingly, 
when the printer is supplied with one band's worth of 
print data of the four colors, the print data is stored in 
the storage regions 18a - 18d. After the print data is re- 
trieved from the buffer memory 18 to be printed by the 
print head, a next band's worth of print data is stored in 
the buffer memory 18. 

On the other hand, when the printer is supplied with 
successive bands' worth of print data for a monochro- 
matic image at the same resolution R, the buffer mem- 
ory 18 is set with four storage regions 18e through 18h 
for a single color. Each storage region has a storage ca- 
pacity for storing one band's worth of data for the single 
color. Accordingly, each of the storage regions 1 8e - 1 8h 
has the same capacity with that of each of the storage 
regions 18a - 18d. Accordingly, the buffer memory can 
store four bands' worth of print data of the single color 
in the storage regions 18e - 18h at maximum. While one 
band's worth of print data is retrieved from one storage 
region for printing, a next band's worth of print data can 
be written into another storage region. That is, while one 
band's worth of data is retrieved from the area 18e, the 
next band's worth of data is written in the area 18f. While 
the data is retrieved from the area 18f, the next band's 
worth of data is written in the area 18g. Thus, the print 
head is continuously supplied with successive bands' 
worth of print data without any interruption therebe- 
tween and continuously print the corresponding succes- 
sive band images. A printing speed is enhanced. 

Similarly, when the printer is supplied with succes- 



6 

sive bands' worth of print data for a color image at a 
lower resolution R/2, the buffer memory 14 is set with 
eight storage regions 18i through 18p. Each storage re- 
gion has a storage capacity for storing one band's worth 
of data for a single color at that resolution R/2. The ca- 
pacity of each of the regions 18i - 18p is therefore a half 
of that of each of the regions 18a - 18d. In this example, 
the four storage regions 1 Si through 181 are for storing 
one band's worth of print data for four colors. The re- 
maining four storage regions 18m through 18p are for 
storing another band's worth of print data for the four 
colors. Accordingly, the buffer memory 18 can store, at 
a time, two bands' worth of print data for the four colors. 
While one band's worth of print data is retrieved from 
the storage regions 1 Si - 181 for printing, a next band's 
worth of print data is written into the storage regions 18m 
- 18p. Thus, the print head is continuously supplied with 
successive bands' worth of print data without any inter- 
ruption and continuously prints the corresponding suc- 
cessive band images. A printing speed is also en- 
hanced. 

It should be noted that in the above description, all 
of the buffer areas 18a through 18d used during the 
color print mode are used as the buffer areas 18e 
through 18h during the monochromatic print mode. 
However, it is sufficient that at least two of the four buffer 
areas 18e through 18h be set to be used. This is be- 
cause reading and writing operations for the print data 
can be simultaneously performed in different ones of the 
two buffer areas so that printing can be performed with- 
out interruption. Also, although the buffer memory 18 is 
provided with only a minimum capacity required for 
forming four storage regions for printing in full color at 
the resolution R, the buffer memory can be provided with 
more than this amount of capacity. 

The embodiment of the present invention will be de- 
scribed below in greater detail while referring to Figs. 2 
through 11. 

As shown in Fig. 2, a printing device 7 according to 
the present embodiment is connected to an information 
process device 1 such as a personal computer. The in- 
formation process device 1 includes: a process device 
main body 2 which houses a central computation device 
and an auxiliary storage device such as an electromag- 
netic disk; a cathode-ray tube (CRT) 3 for displaying 
screens of data; a keyboard 4 used to input data and 
commands; and a mouse 5. The printer 7 is a serial type 
print device, for example, and is connected to the infor- 
mation process device 1 via a Centronics type printer 
cable 6 (i.e., an eight bit parallel transmission cable de- 
fined by IEEE 1284 standard), for example. 

As shown in Fig. 3, the process device main body 
2 includes a window system 8 as its operating system 
(OS). The window system 8 is capable of simultaneous- 
ly executing one or more of a plurality of application soft- 
ware programs 9 such as a word processor program. 
The window system 8 is connected to: a font driver 10 
for managing various types of font; a CRT driver 11 for 
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managing the CRT 3; a keyboard driver 1 2 for managing 
the keyboard 4; a mouse driver 13 for managing the 
mouse 5; and a printer driver 1 4 for managing the printer 
7. The window system 8 executes the application soft- 
ware programs in association with those drive elements. 
The window system 8 is further connected to an inter- 
face (l/F) portion 15. 

The printer driver 1 4 is for producing dot image data 
based on pixel data indicative of a photograph and a 
graph and font data of a text desired to be printed. 

The print driver 14 is capable of producing dot im- 
age data indicative of both color (multicolor) and mono- 
chromatic images. That is, an operator can select one 
of a monochromatic print mode and a multicolor print 
mode on a print menu displayed on the screen of the 
CRT 3. When the multicolor print mode is selected, the 
printer driver 1 4 produces dot image data for four colors, 
that is, yellow color (Y), magenta color (M), cyan color 
(C), and black color (K). On the other hand, when the 
monochromatic print mode is selected, the printer driver 
14 produces dot image data for only one of the four 
colors. That is, in order to print a black and white image, 
the printer drive 14 produces dot image data for black 
color only. In order to print another type of monochro- 
matic image, the printer driver 14 produces dot image 
data for yellow, magenta, or cyan color only. 

The print driver 14 is capable of producing dot im- 
age data for each of the multicolor and monochromatic 
images at several resolutions. In this example, the op- 
erator can select his/her desired resolution from resolu- 
tions of 720 dpi, 360 dpi, and 180 dpi which are listed 
on the print menu on the CRT screen. The printer driver 
14 produces dot image data at the operator's selected 
resolutions. 

The printer driver 14 produces, for each color, dot 
image data so that the dot image data includes a plural- 
ity of pieces of pixel data juxtaposed in a dot matrix form. 
It is noted that the dot matrix is constructed from a plu- 
rality of bands' worth of print data which are arranged in 
an auxiliary scanning direction. As will be described lat- 
er, each band's worth of print data is indicative of one 
band image to be printed by a single scanning action by 
a print head structure 21 of the printer 7 in a main scan- 
ning direction, which is almost perpendicular to the aux- 
iliary scanning direction. Each band image is formed 
from 64 lines of ink dots which are produced by 64 noz- 
zles provided to the print head structure 21 . Each band's 
worth of print data for each color is therefore constructed 
from 64 rasters, each raster extending in the main scan- 
ning direction. Each raster is constructed from a plurality 
of dots. For example, each raster is constructed from 
1 ,440 dots when the print data is produced at the reso- 
lution of 180 dpi, Each raster's worth of print data is 
therefore constructed from 1 80 bytes of print data. Each 
raster is constructed from 2,880 dots when the print data 
is produced at the resolution of 360 dpi. Accordingly, 
each raster's worth of print data is constructed from 360 
bytes of print data. Each raster is constructed from 5,760 



dots when the print data is produced at the resolution of 
720 dpi. Accordingly, each raster's worth of print data is 
constructed from 720 bytes of print data. 

The printer driver 14 then serially outputs the thus 
s produced dot image data via the interface (l/F) portion 
15 in eight bit (one byte) units as a successive series of 
print data. In the case where the print data is produced 
at the resolution of 1 80 dpi, for example, when the print- 
er driver 14 completely outputs 180 bytes of print data 
for each of all the colors, the printer driver 1 4 completely 
outputs one raster for all the colors. Thus, the print data 
is outputted in a raster scan format to the printer 7. 

It is now assumed that the amount of each band's 
worth of print data is M when the print data is produced 
so as to indicate a monochromatic image at 180 dpi. 
When the print data is produced to indicate a monochro- 
matic image at 360 dpi, the amount of each band's worth 
of print data becomes 2M. When the print data is pro- 
duced to indicate a monochromatic image at 720 dpi, 
the amount of each band's worth of print data becomes 
4M. When the print data is produced to indicate a color 
image at 180 dpi, on the other hand, each band's worth 
of data is constructed from data of the four colors for a 
corresponding band. Accordingly, the amount of each 
band's worth of print data becomes 4M. When the print 
data is produced to indicate a color image at 360 dpi, 
the amount of each band's worth of print data becomes 
8M. When the print data is produced to indicate a color 
image at 720dpi, the amount of each band's worth of 
print data becomes 16M. 

According to the present embodiment, successive 
bands' worth of print data are transmitted from the inter- 
face portion 15 to an interface portion 16 of the printer 
7. In order to transmit each band's worth of print data, 
the printer driver 14 successively transmits 64 rasters' 
worth of print data constructing each band. It is noted 
that, during the multicolor print mode, the printer driver 
1 4 successively outputs print data of four colors for each 
raster. It is further noted that the printer driver 14 trans- 
mits a transmission command before transmitting each 
raster's worth of print data of a single color. Accordingly, 
during the multicolor print mode, the printer driver 14 
transmits a transmission command before transmitting 
each raster data of each color. The transmission com- 
mand is also sent to the interface portion 16 via the in- 
terface portion 15. 

It is further noted that in response to the operator's 
selection of the resolution, the printer driver 14 produces 
a resolution indication command indicative of the select- 
ed resolution. Similarly, in response to the operator's se- 
lection of the print mode (multicolor mode or monochro- 
matic mode), the printer driver 14 produces a mode in- 
dication command indicative of the selected mode. The 
printer driver 1 4 transmits the resolution indication com- 
mand and the mode indication command to the printer 
7 before sending the successive bands' worth of print 
data. The commands are sent to the printer 7 via the 
interfaces 15 and 16. 
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As shown in Fig. 3, the printer 7 has: a printer con- 
troller 17; a buffer memory 18 capable of setting therein 
printer buffer areas (storage areas) for, for example, yel- 
low color (Y), magenta color (M), cyan color (C), and 
black color (K); a print head drive portion 1 9; and a motor 
drive portion 20. 

The motor drive portion 20 is connected to a car- 
riage motor 22 (shown in Fig. 4), and rotates the carriage 
motor 22 in a forward direction and in a reverse direc- 
tion. The print head driving portion 19 is connected to a 
print head structure 21. The print head structure 21 is 
comprised of print heads 21a through 21 d for respec- 
tively printing yellow color (Y), magenta color (M), cyan 
color (C), and black color (K), As shown in Fig. 4, the 
print heads 21 a - 21 d are arranged in the main scanning 
direction X. Although not shown in the drawing, 64 noz- 
zles for ejecting ink are arranged in each of the print 
heads 21a through 21 d along the auxiliary scanning di- 
rection Y which is almost perpendicular to the main 
scanning direction X. Each of the print heads 21a - 21 d 
has a plurality of piezoelectric elements for driving the 
plurality of nozzles. The print head drive portion 19 is 
capable of selectively applying an electric drive voltage 
to each piezoelectric element of each of the print heads 
21a - 21d. When applied with the electric voltage, the 
piezoelectric element deforms, whereupon a corre- 
sponding nozzle ejects ink. It is noted that the print head 
drive portion 1 9 drives all the print heads 21 a - 21 d when 
print data for multicolor images is supplied. The print 
head drive portion 1 9 drives a corresponding one of the 
print heads 21 a - 21 d when print data for monochromatic 
images is supplied. 

As shown in Fig. 4, the print heads 21a through 21d 
are fixed to a carriage 23 so that ink is ejected at a pre- 
determined angle toward a sheet 25. The carriage 23 is 
mounted on a guide shaft 24 so as to be freely movable 
in the main scanning direction X. Also, a scanning belt 

26 is connected to the carriage 23. The carriage motor 
22 moves the carriage 23 along the guide shaft 24 in the 
main scanning direction X. Thus, the print heads 21a 
through 21 d are scanned in the main scanning direction 
while a fixed distance is maintained between the print 
heads 21a through 21 d and the paper 25. It is noted that 
the paper 25 is conveyed by a pair of sheet feed rollers 
50 in the auxiliary scanning direction. The print controller 
1 7 controls the carriage motor 22 to allow the print heads 
21a - 21d to print images at 720 dpi, 360 dpi, and 180 
dpi. 

An encoder element 27, made from a non-contact 
optical or electromagnetic sensor, is provided to the low- 
er surface of the carriage 23. A timing slit scale board 
28 is provided extending in parallel with the guide shaft 
24, that is, extending in the main scanning direction. The 
timing slit scale board 28 is formed with a plurality of slit 
portions 28a which are arranged at equidistant intervals 
along the scale board 28. When the encoder element 

27 moves in the main scanning direction with the car- 
riage 23, the encoder element 27 detects the slit por- 



tions 28a and outputs an encoder signal. The encoder 
signal is supplied to the printer controller 17 as shown 
in Fig. 5. 

As shown in Fig. 5, the printer controller 1 7 includes: 

5 a print timing generation portion 34; a buffer control por- 
tion 35; a compressed (or frozen) data restoring portion 
37; a CPU portion 38; an interface control portion 42; 
and a print control portion 43. The print timing genera- 
tion portion 34, the buffer control portion 35, the com- 

io pressed data restoring portion 37, the interface control 
portion 42, and the print control portion 43 are integrally 
formed in a single hardware logic circuit. In this example, 
the elements 34, 35, 37, 42, and 43 are integrally formed 
in an application specific integrated circuit (ASIC). 

'5 The print timing generation portion 34 is for receiv- 
ing an encoder signal supplied from the encoder 27 and 
for outputting a print clock both to the print control por- 
tion 43 and the buffer control portion 41 . The print clock 
is a timing signal, for example, serving as a reference 

20 for reading print data from the buffer memory 18, con- 
trolling the print head drive portion 19 to drive the print 
head structure 21 , and for other operations. 

As shown in Fig. 6, the buffer control portion 35 in- 
cludes a DMA (direct memory access) controller 40 and 

25 an address generator 41 . The DMA controller 40 is for 
writing print data to the buffer memory 1 8 and for reading 
print data from the buffer memory 18 and supplying the 
read out print data to the print control portion 43. The 
address generator 41 is for setting buffer areas in the 

30 buffer memory 1 8. 

As described later, the address generator 41 is con- 
figured to receive a resolution indication signal and a 
mode indication signal from the CPU portion 38. The ad- 
dress generator 41 recognizes the resolution, that is, a 

35 1 80 dpi, a 360 dpi, or a 720 dpi resolution, indicated by 
the inputted resolution indication signal. The address 
generator 41 also recognizes the print mode, that is, ei- 
ther a multicolor print mode or a monochromatic print 
mode, indicated by the print mode indication signal. The 

40 address generator 41 determines how to set buffer area 
(s) in the buffer memory 18 based on the recognized 
combination of the resolution and the print mode. That 
is, the address generator 41 determines how much 
amount of storage capacity is required to store one 

45 band's worth of print data of the recognized resolution 
and print mode. The address generator 41 further de- 
termines the number of buffer areas to be set in the buff- 
er memory 1 8. Thus, the address generator 41 sets buff- 
er areas appropriate for the recognized resolution and 

50 print mode in order to efficiently use the buffer memory 
18. 

It is noted that the buffer memory 1 8 has such a total 
storage capacity that can store at least one band's worth 
of print data for the multicolor print mode at the highest 
55 resolution of 720 dpi. That is, the buffer memory 1 8 has 
a storage capacity for storing the print data amount 1 6M 
at minimum. 

The address generator 41 has an address memory 
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AM as shown in Fig. 7 for storing buffer addresses of 
the buffer memory 18 in correspondence with the reso- 
lutions of 180 dpi, 360 dpi, and 720 dpi and the print 
modes of the multicolor print mode and the mono- 
chrome print mode. The bufferarea addresses will serve 
as write addresses into which print data is written and 
read addresses from which print data is read out. As ap- 
parent from the figure, the address memory AM stores 
addresses "OOOOOH", "10000H", "20000H", and 
"30000H" indicative of a first buffer area "IB-1" for print 
data of yellow, magenta, cyan, and black for the resolu- 
tion of 720dpi and the multicolor print mode. According- 
ly, when the address generator 41 recognizes that the 
resolution is 720 dpi and that the print mode is the mul- 
ticolor print mode, then, as shown in Fig. 8(f), the ad- 
dress generator 41 sets only a single buffer area "IB-1 
YMCK" in the buffer memory 18. The single buffer area 
°IB-1 YMCK" has four storage portions: a first portion 
from the address "OOOOOH " for yellow (Y) color, a second 
portion from the address "10000IT for magenta (M) 
color, a third portion from the address "20000H" for cyan 
(C) color, and a fourth portion from the address 
"30000H" for black (K) color. The single buffer area "IB- 
1 YMCK" will store one band's worth of print data for all 
the colors. 

The address memory AM further stores addresses 
"00000H", "10000H", "20000H", and "30000H" as first 
through fourth buffer areas "IB-1 ", "IB-2", "IB-3", and "IB- 
4" for the resolution of 720dpi and the monochromatic 
print mode. Accordingly, when the address generator 41 
recognizes that the print mode is the monochromatic 
mode and that the resolution is 720 dpi, then, as shown 
in Fig. 8(c), the address generator 41 sets first through 
fourth buffer areas IB-1 , IB-2, IB-3, and IB-4 for storing 
four bands' worth of print data for a single color. One 
band's worth of print data will be stored in the first buffer 
area from the address "00000H", a next band's worth of 
print data will be stored in the second buffer area from 
the address "10000H", a further next band's worth of 
print data will be stored in the third buffer area from the 
address "20000H", and a further next band's worth of 
print data will be stored in the fourth buffer area from the 
address "30000H". 

For the resolution of 360dpi and the multicolor print 
mode, the address memory AM stores: addresses 
"OOOOOH", "08000H", "10000H", and "18000H" as a first 
bufferarea "IB-1 YMCK" for print data of yellow, magen- 
ta, cyan, and black; and addresses "20000H", 
"28000H", 30000H", and "38000H" as a second buffer 
area "IB-2 YMCK" for print data of yellow, magenta, cy- 
an, and black. Accordingly, when the print mode is the 
multicolor print mode and the resolution is 360 dpi. then 
as shown in Fig. 8 (e), the buffer areas "IB-1 YMCK" and 
"IB-2 YMCK" are set for storing two bands' worth of print 
data for the four colors. 

Similarly, the address memory AM further stores ad- 
dresses "OOOOOH", "08000H", "10000H", ... B 38000H" 
for first through eighth buffer areas "IB-1", "IB-2", ... "IB- 



8" for the resolution of 360dpi and the monochromatic 
print mode. Accordingly, when the address generator 41 
recognizes that the print mode is the monochromatic 
mode and that the resolution is 360 dpi, then, as shown 

s in Fig. 8(b), the address generator 41 sets first through 
eighth buffer areas IB-1 through IB-8 for storing eight 
bands' worth of print data for a single color. 

For the resolution of 180dpi and the multicolor print 
mode, the address memory AM stores: addresses 

10 "OOOOOH", "04000H B , "08000H", and "OCOO0H" for a first 
buffer area "IB-1 YMCK"; addresses "10000H", 
B 14000H", B 18000H", and "1C000H" for a second buffer 
area °IB-2 YMCK"; addresses "20000H", "24000H", 
"28000H", and "2C000H" for a third buffer area "IB-3 

15 YMCK"; andaddresses "30000H", "34000H", "38000H", 
and "3CO0OH" for a fourth buffer area "IB-2 YMCK". Ac- 
cordingly, when the print mode is the multicolor print 
mode and the resolution is 180 dpi, then as shown in 
Fig. 8(d), the buffer areas "IB-1 YMCK", "IB-2 YMCK", 

20 -|B-3 YMCK", and "IB-4 YMCK" are. set for storing four 
bands' worth of print data for the four colors. 

Similarly, the address memory AM further stores ad- 
dresses "OOOOOH", "04000H", "08000H", ... "3C000H" 
for first through sixteenth buffer areas "IB-1", "IB-2", ... 

25 -|B-1 6" for the resolution of 180dpi and the monochro- 
matic print mode. Accordingly, when the address gen- 
erator 41 recognizes that the print mode is the mono- 
chromatic mode and that the resolution is 180 dpi, then, 
as shown in Fig. 8(a), the address generator 41 sets first 

30 through sixteenth buffer areas IB-1 through IB-16 for 
storing sixteen bands' worth of print data for a single 
color. 

Thus, the address generator 41 sets, in the buffer 
memory 18, one or more buffer area corresponding to 
35 the operator's selected resolution and print mode. 

The DMA controller 40 is for controlling writing of 
each band's worth of print data to a corresponding buffer 
area in the buffer memory 14. That is, in response to a 
DMA command inputted from the CPU portion 38, the 
40 DMA controller 40 successively issues data transmis- 
sion notification signals to the compressed data restor- 
ing portion 37 so as to request the portion 37 to supply 
successive rasters' worth of print data to the DMA con- 
troller 40. When receiving one raster's worth of print da- 
45 ta, the DMA controller 40 writes the print data into a cor- 
responding region in the buffer memory 18. The DMA 
controller 40 successively issues the data transmission 
notification signals until the DMA controller 40 complete- 
ly receives one band's worth of print data and writes the 
50 print data in the buffer memory 18. 

The DMA controller 40 is also for controlling reading 
of each band's worth of print data from the correspond- 
ing buffer area. That is, every time the DMA controller 
40 receives the print clock from the print timing genera- 
ls tion portion 34, the DMA controller 40 retrieves one 
band's worth of print data from the buffer memory 18 
and supplies the print data, as fire data, to the print con- 
trol portion 43. 
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As shown in Fig. 6, the print control portion 43 is for 
receiving a print clock from the print timing generation 
portion 34 and for receiving each band's worth of print 
data from the DMA controller 40. The print control por- 
tion 43 outputs a print data transmission clock and a 
print clock to the print head drive portion 19. The print 
control portion 43 also outputs each band's worth of print 
data to the print head drive portion 1 9 at a timing corre- 
sponding to the print data transmission clock. 

The interface control portion 42 is for controlling the 
interface portion 16 to communicate with the interface 
portion 1 5 of the information process device 1 . The con- 
trol portion 42 is for receiving, from the interface portion 
15, strobe (STB) signals and several types of interface 
(l/F) data, such as the mode indication command, the 
resolution indication command, the transmission com- 
mand, and the successive rasters' worth of print data. 
The interface control portion 42 latches each raster's 
worth of print data of each color (l/F latch data) before 
transmitting the data to the compressed data restoring 
portion 37. 

The interface control portion 42 is connected to the 
CPU portion 38 via a Centronics data reception inter- 
ruption gate 29, which is formed from an AND circuit. 
The Centronics data reception interruption gate 29 is for 
controlling the CPU 38 to perform Centronics data re- 
ception interruption operation according to IEEE 1284 
standard. When the interface control portion 42 receives 
a series of interface data (the print mode command, the 
resolution command, the transmit commands, and the 
successive rasters' worth of print data) and a strobe 
(STB) signal from the interface portion 16, the interface 
control portion 42 outputs a reception request signal to 
the Centronics data reception interrupt gate 29. Upon 
receipt of the reception request signal, the CPU portion 
38 is brought into a condition capable of executing re- 
ception interrupt processes. The interface control por- 
tion 42 then supplies the CPU 38 with a command which 
is presently being received at the portion 42 and which 
is existing at the leading end of the series of interface 
data. The control portion 42 latches one raster's worth 
of print data of a single color which is being transmitted 
subsequent to the command. 

When the CPU portion 38 receives a resolution in- 
dication command and a mode indication command, the 
CPU portion 38 outputs a resolution indication signal 
and a mode indication signal to the address generator 
41 . The resolution indication signal is indicative of the 
operator's selected resolution, that is, 180 dpi, 360 dpi, 
or 720 dpi. The mode indication signal is indicative of 
the operator's selected print mode, i.e. , a multicolor print 
mode or a monochromatic print mode, The CPU portion 
38 then executes reception interrupt processes for con- 
trolling the address generator 41 to set buffer addresses 
in the buffer memory 18. 

When the CPU portion 38 receives a transmission 
command, which is transmitted before each raster data 
of each color is transmitted, then the CPU portion 38 



executes reception interrupt processes to output a DMA 
command both to the DMA controller 40 and to the com- 
pressed data restoring portion 37. 

The interface control portion 42 outputs a reception 
5 request signal also to the compressed data restoring 
portion 37 so as to request the compressed data restor- 
ing portion 37 to receive and process one raster's worth 
of print data for a single color. The interface control por- 
tion 42 then outputs the print data (l/F latch data), which 
has been latched in the interface control portion 42, to 
the compressed data restoring portion 37 until the com- 
pressed data restoring portion 37 completely receives 
one raster's worth of print data for the single color and 
issues a reception notification signal. While outputting 
the print data to the portion 37, the interface control por- 
tion 42 outputs, via the interface portion 16, a busy sig- 
nal to the information process device 1 so that the infor- 
mation process device waits in a stand-by state. The de- 
vice 1 stops outputting a next series of print data. 

The compressed data restoring portion 37 is thus 
inputted with one raster's worth of print data (l/F latch 
data) from the l/F control portion 42. In this situation, 
when receiving the DMA command from the CPU por- 
tion 38, the compressed data restoring portion 37 con- 
trols the gate 29 to be closed until the compressed data 
restoring portion 37 completes processing the received 
one raster's worth of print data and transmitting the proc- 
essed print data to the DMA controller 40. Accordingly, 
while the compressed data restoring portion 37 trans- 
fers one raster's worth of print data to the DMA controller 
40, the CPU portion 38 is prevented from performing re- 
ception interruption processes. 

In response to a data transmission notification sig- 
nal from the DMA controller 40, the compressed data 
restoring portion 37 starts processing the received one 
raster's worth of print data. That is, the compressed data 
restoring portion 37 restores the received print data 
when the data is compressed. The compressed data re- 
storing portion 37 then supplies the restored print data 
to the DMA controller 40. The DMA controller 40 writes 
the received one raster's worth of print data into a cor- 
responding storing region in the buffer memory 18, and 
transmits a next transmission notification signal to the 
compressed data restoring portion 37. 

In more concrete terms, the compressed data re- 
storing portion 37 determines whether or not the re- 
ceived print data is in a compressed form or not. When 
the print data is not in a compressed form, the com- 
pressed data restoring portion 37 outputs the print data 
(l/F latch data) each time a data transmission notifica- 
tion signal is inputted from the DMA controller 40. On 
the other hand, when the print data is in a compressed 
form, i.e., in a runlength format, because the print data 
is constructed from print data and data indicative of a 
compressed time number, the compressed data restor- 
ing portion 37 repeatedly outputs the print data in the 
number of times the print data has been compressed. 
The compressed data restoring portion 37 performs its 
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repeating output operation each time a data transmis- 
sion notification signal is inputted from the DMA control- 
ler 40. 

When one raster's worth of print data of one color 
is thus transferred to the buffer memory 18, the same 
raster's worth of print data of another color is transferred 
to the buffer memory 18 in the same manner as de- 
scribed above, when the one raster's worth of print data 
of all the four colors is completely transferred to the 
memory 18, the next raster's worth of print data is trans- 
ferred to the memory 18. 

Thus, 64 rasters' worth of print data of all the colors 
is successively written in the buffer memory 18. When 
the 64 rasters' worth of print data, I.e., one band's worth 
of print data for all the colors is completely stored in the 
buffer memory 18, then the CPU portion 38 outputs, to 
the DMA controller 40, a preparation signal to prepare 
for printing. At the same time, the CPU portion 38 starts 
scanning operations of the carriage 23 shown in Fig. 4. 
When the carriage 23 reaches a print start position, the 
print timing generation portion 34 outputs a print clock. 
Upon receipt of the print clock, the DMA controller 40 
reads out the one band's worth of print data for all the 
colors from the buffer memory 18 and supplies the print 
data to the print control portion 43. The control portion 
43 supplies the print data to the print head drive portion 
19 where the print data is printed into a corresponding 
band image. 

With the above-described structure, the ASIC 39 
executes processes to set buffer areas in the buffer 
memory 18 in correspondence with the operator's se- 
lected resolution and print mode. Print data outputted 
from the information process device 1 is first inputted 
into the interface portion 16. The print data is then tem- 
porarily latched by the interface control portion 42 before 
being processed in the compressed data restoring por- 
tion 37. The processed print data is then written into and 
read out from a corresponding buffer area in the buffer 
memory 1 8 and then supplied to the print control portion 
43. 

With the above-described structure, the printing de- 
vice 7 operates as described below. 

First, the user operates the keyboard or the mouse 
5 to instruct the CRT display 3 to show a print menu. 
Upon receipt of this instruction, the window system 8 
starts operation of the printer driver 14 so that a format 
setting screen for setting font, print mode, resolution, 
and the like is displayed on the screen of the CRT 3. 
When the user designates his/her desired resolution 
and print mode, the printer driver 1 4 outputs a resolution 
indication command indicative of the designated reso- 
lution and a mode indication command indicative of the 
designated print mode to the interface portion 1 6. The 
interface portion 1 6 transmits these commands as inter- 
face data to the interface control portion 42 together with 
a strobe signal. The interface control portion 42 supplies 
a reception request signal to the Centronics data recep- 
tion interrupt gate 29, which in turn brings the CPU por- 



tion 38 into an interrupt process enable condition. Then, 
the interface control portion 42 supplies these com- 
mands to the CPU 38 via the gate 29. 

Upon receiving these commands, the CPU 38 de- 

s termines the contents of the commands. That is, the 
CPU 38 determines the resolution and print mode indi- 
cated by the commands. Then, the CPU portion 38 out- 
puts, to the address generator 41 , a resolution indication 
signal and a mode indication signal corresponding to the 

10 contents of the commands. It is now assumed that the 
operator selects a resolution of 360 dpi and the multi- 
color print mode. In this case, the address generator 41 
retrieves, from the address memory AM. data of the first 
and second buffer addresses for yellow, magenta, cyan, 

15 and black. As a result, as shown in Fig. 8(e), two buffer 
areas n IB-1 YMCK 8 and "IB-2 YMCK" for two bands' 
worth of print data are set for the four colors in the buffer 
memory 18. 

Next, when the user manipulates the keyboard 4 or 

20 the mouse 5 to designate a print execution displayed on 
the screen of the CRT 3, print data for characters, fig- 
ures, or a combination of both, which are to be the sub- 
ject of printing, is read out from its storage position in a 
memory or electromagnetic disk (not shown). The print 

25 data for all the colors is read out in a raster scan format. 
The thus read out raster scan format print data is then 
outputted from the interface portion 15 in a raster order 
as eight bits* unit. 

The thus supplied print data is inputted into the in- 

so terface control portion 42 via the interface portion 1 6. 
When the CPU portion 38 receives a data transmission 
command, then the CPU portion 38 outputs a DMA com- 
mand both to the DMA controller 40 and the compressed 
data restoring portion 37. As a result, print data for the 

35 four colors is written in the first buffer addresses 00000H 
(Y), 08000H(M), 10000H(C), and 18000H(K) of the first 
buffer area "IB-1 YMCK". That is, print data for yellow 
color is successively stored in a storage region from the 
buffer address OOOOOH(Y), print data for magenta color 

40 js successively stored in a storage region from the buffer 
address 08000H(M), print data for cyan color is succes- 
sively stored in a storage region from the buffer address 
1 0000 H(C), and print data for black color is successively 
stored in a storage region from the buffer address 

45 18000H(K). 

Afterward, when one band's worth, that is, 64 
rasters' worth of print data are written in the first buffer 
area "IB-1 YMCK* for all the colors, then the CPU portion 
38 outputs, to the DMA controller 40, a preparation sig- 

50 nal to prepare for printing. At the same time, the CPU 
portion 38 starts scanning operations of the carriage 23 
shown in Fig. 4. When the carriage 23 reaches a print 
start position, the print timing generation portion 34 out- 
puts a print clock. Upon receipt of the print clock, the 

55 DMA controller 40 reads print data for all the colors from 
the first buffer area "IB-1 YMCK". As a result, print dots 
for yellow color (Y), magenta color (M), cyan color (C), 
and black color (K) will be printed on the sheet 25. 
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While one band's worth of print data is thus printed 
in the manner described above, the next set of print da- 
ta, i.e., a next band's worth of print data is inputted to 
the interface control portion 42. When a transmission 
command is inputted, the transmission command is 
supplied to the CPU portion 38. Upon receipt of the 
transmission command, the CPU portion 38 outputs a 
DMA command to the DMA controller 40 and to the com- 
pressed data restoring portion 37. Then, one band's 
worth of print data for all the colors is written in the sec- 
ond buffer addresses 20000H(Y), 28000H(M), 30000H 
(C), and 38000H(K) of the second print buffer "IB-2 
YMCK". That is, print data for yellow color is stored in a 
storage region from the buffer address 20000H(Y), print 
data for magenta color is stored in a storage region from 
the buffer address 28000H(M), print data for cyan color 
is stored in a storage region from the buffer address 
30000H(C), and print data for black color is stored in a 
storage region from the buffer address 38000H(K). Af- 
terward, when the print data is completely written in the 
second print buffer "IB-2 YMCK", then this band' worth 
of print data is retrieved from the second print buffer "IB- 
2 YMCK" and printed. At the same time, a further sub- 
sequent band's worth of print data is written in the first 
print buffer "IB-1 YMCK". 

In the above description, time length required to 
write print data into the buffer memory 18 is substantially 
the same as time length required to retrieve print data 
from the buffer memory 1 8 and then to print the retrieved 
print data. Accordingly, as shown in Fig. 9, operations 
for writing print data and for reading print data are per- 
formed alternately for the first print buffer "IB-1 YMCK" 
and the second print buffer "IB-2 YMCK". Because print- 
ing for successive bands is performed without any inter- 
ruption therebetween, printing can be completed within 
a shorter period of time than when only a single buffer 
area is used. 

It is noted that there is a case where the time length 
required for writing print data is different from the time 
length required for reading print data to print it. For ex- 
ample, when less time is required for writing print data 
than for reading print data, the CPU portion 38 will be 
idle for a certain amount of time before each print oper- 
ation is completed. When more time is required for writ- 
ing print data than reading print data, print operations 
will be temporarily suspended. 

However, when four or more buffer areas are set as 
shown in the examples in Fig. 8(a) through 8(d), at least 
four buffer areas are established for each color in the 
buffer memory 18. In this situation, as shown in Fig. 10, 
when the time required for writing print data is different 
from the time required for reading print data to print it, 
then the time difference will be absorbed by the first 
through fourth buffer areas. Accordingly, the CPU 38 
and the ASIC portion 39 can continuously perform its 
data writing operation, and the motor drive portion 20 
can continuously drive the carriage motor 22 as appar- 
ent from the figure. Therefore, printing can be completed 



in a shorter time than when only two buffer areas are 
used. It should be noted that this operation can be real- 
ized when at least three bands' worth of buffer areas are 
set. When three bands' worth of buffer areas are set, the 
5 first buffer area will be written with a fourth band's worth 
of print data (4) at a timing as indicated by a two dot- 
chain line in Fig. 1 0. It is therefore preferable that at least 
three bands' worth of print data storage areas be set in 
the buffer memory 18. Even though the time length re- 
quired to write print data is different from that required 
to read print data, the time difference can be completely 
absorbed as shown in Fig. 10. Accordingly, when a low 
resolution is selected, at least three bands' worth of ar- 
eas are preferably set in the buffer memory 18. 

A modification of the present embodiment will be 
described below with reference to Fig. 11 . 

In the above-described embodiment, buffer areas 
are set in the entire memory region of the buffer memory 
1 8. However, it is unnecessary to use the entire memory 
region. For example, as shown in Fig. 11 , an upper limit 
for the number of buffer areas formed in the buffer mem- 
ory can be set to two, and the remainder of the memory 
regions can be set for use as reception buffers for di- 
rectly receiving the Centronics data successively trans- 
mitted from the device 1 . With this configuration, subse- 
quent print data and commands can be consecutively 
stored in the reception buffer. Therefore, waiting time 
required for receiving print data can be reduced so that 
the print speed of the device can be improved. 

As described above, according to the present em- 
bodiment, the buffer memory is set with at least one buff- 
er area for storing one band's worth of print data. A stor- 
age capacity of each buffer area and the number of the 
at least one buffer area are determined dependently on 
the resolution and the print mode. When more than one 
buffer areas are set to simultaneously store more than 
one band's worth of data, the buffer areas are serially 
switched for printing. Therefore, the buffer memory can 
be constantly used with high efficiency. 

Especially, while one band's worth of print data is 
being retrieved from a specific buffer area, subsequent 
bands' worth of print data can be written in other buffer 
areas. Therefore, the print head can be constantly sup- 
plied with successive bands' worth of print data and 
therefore can constantly perform its printing operation. 
As a result, a print speed can be increased. 

Three or more buffer areas are set in the buffer 
memory for a lower resolution. With this configuration, 
while one band's worth of print data is being retrieved 
from a certain buffer area, subsequent bands' worth of 
print data is written in the remaining two or more buffer 
areas. Therefore, the print speed can be effectively in- 
creased. 

According to the modification, subsequent bands' 
worth of print data is stored in a reception buffer region. 
Therefore, the waiting time required for receiving print 
data can be reduced and the print speed of the device 
can be improved. 
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In the embodiment, the storage regions for the mul- 
ticolor print mode and the storage regions for the mon- 
ochrome print mode are set in the same address por- 
tions in the buffer memory. Not only are the storage re- 
gions efficiently used with respect to resolution, but also 
with respect to the print mode. 

According to the present embodiment, the print 
head structure 21 has four print heads 21a - 21 d for cy- 
an, magenta, yellow, and black colors. During a mono- 
chromatic print mode, only one print head is used for 
printing a corresponding single color. With this configu- 
ration, full color printing is possible during the multicolor 
print mode by using a combination of the plurality of 
color print heads. In addition, the printing device can be 
used as a normal monochrome printing device in the 
monochrome print mode by using only one color print 
head. 

According to the present embodiment, the hard- 
ware logic circuit is employed to set the buffer areas in 
the buffer memory and to control reading and writing op- 
eration from and into the buffer memory. With this con- 
figuration, setting operation of the storage regions in the 
buffer memory and reading and writing operations in the 
storage regions can be performed independently from 
other print controls performed by the CPU. In this way, 
burden on the CPU is reduced so that an inexpensive 
CPU can be used. 

Because the printer is of an ink jet printer type, clean 
and silent printing can be performed. 

While the invention has been described in detail 
with reference to the specific embodiment thereof, it 
would be apparent to those skilled in the art that various 
changes and modifications may be made therein with- 
out departing from the spirit of the invention. 

In the embodiment, the printer 7 can print images 
in a plurality of resolutions and both in a color mode and 
in a monochromatic mode. However, the printer 7 can 
be designed to print images at a single resolution both 
for the color and monochromatic modes. In this case, 
the operator can select only his/her desired print mode. 
The device 1 may transmit only the print mode com- 
mand to the printer 7. The printer 7 may set the buffer 
area(s) only based on the operator's selected print 
mode. Similarly the printer 7 may be designed to print 
images only in the color mode or in the monochrome 
mode. In this case, the operator may select only his/her 
desired resolution. The device 1 may transmit only the 
resolution command to the printer 7. The printer 7 will 
set buffer area(s) only based on the resolution. 

In the embodiment, the operator can select the 
monochromatic print mode as a mode for driving only 
one of the four print heads 21 a - 21 d. However, the print- 
er 7 may be designed so that the operator can select a 
black-and-white print mode as the monochrome mode. 
In this case, only the black head 21d will be driven. 



Claims 

1. A printing device for receiving print data and for 
printing an image represented by the print data, the 

5 device comprising: 

print data receiving means for receiving print 
data indicative of an image and for receiving in- 
formation on an amount of the print data; 
10 a buffer memory capable of temporarily storing 

the received print data; 

storage region setting means for setting at least 
one storage region in the buffer memory based 
on the received information on the amount of 
is print data; 

write and read means for writing the print data 
in the storage region of the buffer memory and 
for reading the print data from the storage re- 
gion of the buffer memory; and 
20 a print head for receiving the print data read out 

by the write and read means to print the image. 

2. A printing device as claimed in claim 1 , wherein the 
storage region setting means sets the at least one 

25 storage region so that a capacity of each of the at 
least one storage region is determined dependent 
on the amount of print data. 

3. A printing device as claimed in claim 2, wherein the 
30 storage region setting means sets the at least one 

storage region so that the number of the at least one 
storage region is determined dependent on the 
amount of print data. 

35 4. A printing device as claimed in claim 1, 2 or 3, 
wherein the information on the print data amount 
includes resolution of the image represented by the 
print data. 

40 5. A printing device as claimed in any preceding claim, 
wherein the information on the print data amount 
includes the number of different colors included in 
the image represented by the print data. 

45 6. A printing device as claimed in any preceding claim, 
wherein the control means controls the write and 
read means to write the print data into one of the at 
least one storage region while reading the print data 
into another one of the at least one storage region. 

so 

7. A printing device as claimed in claim 6, wherein the 
control means serially switches the at least one 
storage region to be written and read by the write 
and read means. 

55 

8. A printing device as claimed in any preceding claim, 

wherein the data receiving means receives a 
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successive sets of print data, each print data 
set indicating a corresponding image portion in 
the image, the data receiving means receiving 
information on the amount of each set of print 
data, and 

wherein the storage region setting means sets 
the capacity of each of the at least one storage 
region so that each storage region stores a cor- 
responding set of print data. 

9. A printing device as claimed in claim 8, wherein the 
number of the at least one storage region is deter- 
mined dependent on the amount of each set of print 
data. 

10. A printing device as claimed in claim 8 or 9, wherein 
each print data set amount is determined depend- 
ently on resolution of the image represented by the 
print data. 

11. A printing device as claimed in claim 8, 9 or 10, 
wherein each print data set amount is determined 
further dependently on whether each print data set 
includes a single kind of print data for a single color 
or a plurality of kinds of print data for the plurality of 
different colors. 

12. A printing device as claimed in claim 11, wherein 
when the storage region setting means sets more 
than one storage regions, the control means con- 
trolling the write and read means to write a print data 
set into one storage region while reading another 
print data set from another storage region. 

13. A printing device as claimed in claim 12, wherein 
the control means serially switches the more than 
one storage region to be written and read by the 
write and read means. 

14. A printing device as claimed in any one of claims 8 
to 1 3, f urthercomprising: a print moving mechanism 
for moving the print head in a main scanning direc- 
tion across an entire width of a recording medium, 
the print head printing one band of image based on 
a corresponding set of print data while the printing 
moving mechanism moves the print head in the 
main scanning direction across the entire width of 
the recording medium. 

1 5. A printing device as claimed in any preceding claim, 
wherein the write and read means includes a DMA 
controller. 

16. A printing device capable of printing in a plurality of 
resolutions, the device comprising: 

data reception means for receiving successive 
sets of print data indicative of successive image 



portions; 

a buffer memory capable of being set with a 
storage region for storing the received print da- 
la; 

5 a controller for receiving an indication signal in- 

dicating a resolution of each image portion and 
for setting at least one storage region in the 
buffer memory, the number of the at least one 
storage region and storage capacity of each 
J0 storage region being determined dependent on 

the resolution; 

write means for writing each set of print data in 
one of the at least one storage region; 
read means for reading each set of print data 
*5 from the storage region and for printing a cor- 

responding image portion based on the read 
set of print data; and 

switching means for, when the controller sets 
more than one storage region, serially switch- 
20 jng the more than one storage region to be 

read, thereby allowing the read means to print 
the successive image portions. 

17. A printing device as claimed in claim 16, wherein 
25 the read means includes a print head for printing 

each image portion based on the read set of print 
data, further comprising a print moving mechanism 
for moving the print head in a main scanning direc- 
tion across a recording medium while the print head 
30 prints an image portion based on the set of print da- 
ta, thereby printing one band image. 

18. A printing device as claimed in claim 16 or 17, 
wherein the switching means switches so that writ- 
es ing by the write means and reading by the read 

means are performed simultaneously onto different 
storage regions. 

19. A printing device as claimed in claim 16, 17 or 18, 
40 wherein the plurality of resolutions include at least 

a first resolution and a second resolution lower than 
the first resolution, the controller setting the number 
of regions to three or more when the indication sig- 
nal indicates the second resolution. 

45 

20. A printing device as claimed in any one of claims 1 6 
to 19, wherein the controller sets a reception buffer 
region for storing print data received from an exter- 
nal device, the controller setting the reception buffer 

50 region in a portion other than the at least one stor- 
age region, the number of which corresponds to the 
resolution. 

21. A printing device claimed in any one of claims 16 to 
55 20, 

wherein the print head includes a plurality of 
print head units each for printing a correspond- 
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ing color, and 

wherein the controller sets at least one storage 
region in correspondence with each ot the print 
head units when the received indication signal 
indicates a multi-color print mode and sets at 
least one storage region in correspondence 
with one of the head units when the received 
indication signal indicates a monochrome print 
mode. 

22. A printing device as claimed in claim 21, wherein 
the print head includes print head units of yellow, 
magenta, cyan, and black colors, further comprising 
a print head driving means for driving only a single 
print head unit during the monochrome print mode. 

23. A printing device as claimed in any one of claims 1 6 
to 22, wherein the write means, the read means, 
and the controller are configured from a single inte- 
gral hardware logic circuit. 

24. A printing device as claimed in any one of claims 1 6 
to 23, wherein the print head includes an ink jet 
head. 

25. A printing device for receiving print data and for 
printing an image, the device comprising: 

data receiving means for receiving successive 
sets of print data and for receiving an indication 
signal indicative of either a multi-color print 
mode or a monochrome print mode; 
a plurality of print heads each for printing a cor- 
responding one of a plurality of different colors; 
a buffer memory capable of storing, for each 
print head, at least one set of print data; 
control means for setting at least one storage 
region in correspondence with each of the plu- 
rality of print heads upon receiving the indica- 
tion Signal for the multi-color print mode and for 
setting more than one storage region in corre- 
spondence with one of the print heads upon re- 
ceiving the indication signal for the mono- 
chrome print mode, each storage region having 
a storage capacity capable of storing one set 
of print data for a corresponding color; 
write means for writing the print data in the stor- 
age region: 

read means for reading the print data from the 
storage region; and 

switching means for serially switching the more 
than one storage region, which are set during 
the monochrome print mode, to be written and 
to be read. 

26. A printing device as claimed in claim 25, wherein 
the switching means switches so that writing by the 
write means and reading by the read means are per- 



formed simultaneously onto different storage re- 
gions. 

27. A printing device as claimed in claim 25 or 26, 
wherein the buffer memory has a storage capacity 
capable of being set with four storage regions; and 
the control means sets at least two storage 
regions for a single head during the monochrome 
printing. 
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